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Abstract 
PERCEPTION AS A FUNCTION 
OF CATEGORY ACCESSIBILITY 
submitted by 
Michae 1 -J. Guraln:iok- --
'\ 
This thesis was designed to experimentally in-, 
v·estigate"' certain statements proposed by J. s. Bruner 
concerning the nature and the -operation of the percep-
tual process. An historical survey of the relevant 
experime.ntal and theore-t-ic-al literature was considere.:d 
in order to indicate the major factors which influence4 
Dr. Bruner•s conclusions. Essentially, he posited 
that perception 11 involves an act of categorization. 11 
A category is de·fined as a rule by which the perceiver I 
classifies objec·tE> a·s equivalent. Certa:1n· -c,r·iteria: 
established by t-he:. perceiver serve as a bas:is for, plat:!-· 
ing a given st·1mu.·1us input in one categor.y of identity 
rather tban another. The perceptual act, then, consists 
of mat:ching the stimulus array and selectively placing 
.i't in the category of best-fit. Categories may vary 
~ . 
according tb their accessibility which is defined in 
' terms of the learned ·probabilities of occurrence in the 
environment .• 
v 
.• 
' ' . ' 
·'·•I'~·-·'••~·, .. /_"·', 
The theory, although stated in qualitative terms, 
generates certain deductions which may be subjected to 
i' 
experimental investigation. Drawing upon key proposi-
tions, the following hypothesis was formulated and 
tested: the greater the accessibility of a category in 
a tone discrimination task, the less input will be 
needed for categorization to occur in terms of that 
category. 
The general design consisted of having Ss learn 
t·w,o categories of response -- a 1000 cps. tone and an 
:1.100 cps. tone at a standard duration and int··ensity. 
A_ccessibility w.as varied by m~ni:pulating the probab!. 
i_];.i·tie·s of o.courrence ,of· the tw.o category tones 1·n a 
·t·r-aining series. ·S.s: task. :was was to scale th~ distance 
:of intermediate tones from the category tones in the 
·test series. The main experimental groups B1 , B2, and 
B3, were trained according to the following probabilities 
of occurrence of th·e ·tvto tones: 50:50., 70:30, 90:10, 
respectively. 
Since input was operationally defined as being 
inversely related to the physical distance in cps. 
from either category tone, the hypothesis would predict 
an increasing monotonic relationship, in terms of the 
means, among groups B3, B2, and B1, respectively. An 
analysis of variance did not support this hypothesis • 
. 
A discussion of recency and context effects as related 
vi 
,. 
· i rtt/" ~ •. ··!',~:·,.,, .... ' - "¥~-
to the theory and the difficulty of generalizing beyond 
.. a two-choice situation was presented. 
,. 
vii 
·~ 
Introduction 
In the rirst chapter of his book, Sensation and Per-
ception in the History of Experimental Psycholo.gy, Boring 
(1942) states: 11 John Mill laid down as his premise that the 
mind· is capable of expectation. Then he {Mill) pointed out 
that, though sensations may disappear, their possibilities 
remain present to the mind" (p. 1:3). By substituting the 
more generic term 11 set 11 for "expectation" and 11 probability 
of occurrencen for "possibilities, 11 on~ immediately notes 
the similarity between Mill's contention and contemporary 
psychological thought. The relationship between probabil-
ity·or occurrence and "set" has occupied a prominent posi-
• tion in many theoretical systems. This paper is concerned 
with an experimental investigation of these variables and 
is discussed in terms of the theoretical framework proposed 
by J. s. Bruner. 
The experimental ~ots of Bruner •·s theory, in collabor-
ation with L. Postman, may be directly traced to the late 
194011s. Bruner and Goodman (1947) investigated some be-
havioral or motivational factors influencing perception. 
The numerous studies.which followed (Cowen and Beier, 1954; 
Eriksen, 1954; Howes and Solomon, 1950; Lazarus and McCleary, 
1951; McGinnies, 1949; Postman, 1953; Postman, Bruner and 
McGinnies, 1948), organized by Postman and Bruner, eventually 
became known as directive state theory. 
,, 
:·~ 
2 
The development of directive state theory never pro-
gressed beyond simple hypothetical statements derived from 
studies such as those cited above. These hypotheses re-
lated variables such as "bodily states, 11 ''needs., 11 "emotion-
ally disturbing stimuli11 and the like to perception as 
measured by response latencies and magnitude estimations.:· 
It is not possible to accept the conclusions of this theory 
since it was vigorously, and properly, criticized on method-
ological grounds. Rather, it brought out three main points: 
1) the necessity of distinguishing between 11 perception" and 
11 judgment in experimental operations; 2) strong evidence 
for the selectivity of perception was obtained and designated 
11 accentuation11 and II sensitization; 11 3) much of the data 
could be explained in terms of frequency of occurrence with-
out invoking any mentalistic intervening mechanism 
Experimental investigation gradually shifted emphasis 
·from gross behavioral determinants to more basic factors in 
an attempt to find operationally reliable concepts. Apparent-
ly realizing the shortcomings of their original formulations, 
Bruner (1951) and Postman (1951) published more comprehensive 
statements of the operation of the perceptual process. This 
new approach retained the functionalist orientation as evi-
denced in directive state but was strongly influenced by 
the informational aspects of cues and their probability 
relationships. Brunswik's probabilistic functionalism 
significantly affected the Bruner-Postman position. 
3 
Environmental or "ecological" validity of cues, best-bet 
relations, and general probability interactions were 
Brunswik' s central concepts (Brunswik, 1939, 194 3; ·.Postman 
and Tolman, 1959). These concepts as well as those of the 
more cognitively 9riented learning theorists {Krechevsky, 
. ·<·~;,· 
" 1932; Tolman, 1938, 1948) constituted the theoretical 
foundations of the Bruner-Postman position. "The basic· 
idea underlying (this) reformulation by Bruner and Postman 
was that all cognitive processes, whether they take the form 
of' perceiving, thinking, or recalling, rep_resent "hypotheses" 
which the organism sets up, or that are evoked by the par-
t.icular situation 11 (Allport, 1955, p. 376). 
Hypothesis theory, the name given to this new approach 
(Allport, 1955), describes the perceptual process as an 
ongoing enterprise which may be schematically divided into 
three p~ases directed towards either confirming or infirming 
{rejecting) a given hypothesis. The three phases are: l) 
.. 
the tuning of the organism resulting in the hypothesis; 2) 
the acceptance of information inputs; 3) the checking or 
confirming of a given hypothesis {Bruner, 1951). The tuning 
directly reflects the form and strength of the particular 
hypothesis whi,ch, in turn, is dependent upon 1) the frequency 
of past confirmation, 2) the number of alternative hypothesis, 
and 3) the motivational or cognitive support which prevails 
in the particular situation. Methodologically, 11 an operational 
. . . . . '.. .( " 
,.._ " . " 
• 
4 
~ definition of hypothesis can be stated by reference to the 
specific selectivity of a given perception at a given time. 
In theory an hypothesis is inferred, of course, from the 
presence of certain antecedent and consequent events, e.g. 
prior instruction and consequent reduction in threshold'' 
{Bruner, 1951, p. 126). The hypothesis organizes and inte-
grates the informational inputs. The information which is 
accepted is not concerned with the physical energy proper-
ties of the stimulus but rather with its ncue 11 or 11 clU:e 11 
characteristics. Cues may vary according to their veridi-
cality and this determines the functional relationship be-
tween the cue and the hypothesis. In the concluding phase, 
confirmation and checking, the perceiver seeks more informa-
0 
.t-ion to verify his hypothesis which may or may not result 
in the alteration of either the function of the cues or the 
hypothesis itself. 
,. 
It is evident that the focal point in this theoret~cal 
framework is actually the concept of 11 set, 11 more specifically, 
''perceptual set. 11 Dashiell (1940) considered set as a ne-
glected aspect or "fourth dimension11 in psydhological re-
search. He pointed out the numerous terms, e.g., attitude, 
readiness, orientation, expectancy, Einstellung, determining 
tendencies, etc., that have been associated or substituted 
for set. The question is raised whether or not each term 
describes the operation of a different mechanism. Gibson 
(1941), in his comprehensive and critical review of the 
". 
5 
experimental~literature on set, which ranged from ci~ssical t 
conditioning to problemfrsolving, apparently believed that 
all of these terms should be restricted to set per se. The 
conditions which account for the fragmentation of the con-
cept into various definitions evidently developed purely 
as a means for the identification or description of the 
experimental situation, problem, or due to operational nec-
essity. Hypothesis theory attempted to unify and define the 
determinants and consequent effects of the intervening var-
iable, set. 
The theory generated a number of deductions which took 
.. 
the form of experimentally testable propositions relating 
hypotheses, their strength, stimulus information and their 
veridicality, to the eventual co·nfirmation or rejection of 
a given perceptual hypothesis. Allport (1955) has adequately 
summarized a number of these deductions: 
11The stronger ~he hypotheses, the greater 
is the liklihood of its arousal, and the 
less the amount of appropriate and sup-
porting stimulus information that will be 
required to confirm ito (Conversely), 
when the hypothesis is weak a large 
amount of appropriate and supporting in-
formation is necessary for its confirm-
ation. The stronger the hypothesis, the 
greater is the amount of contradictory 
stimulus-information necessary to infirm 
it; and the weaker it is, the less con-
tradictory sti~ulus-information is 
needed to infirm it. When appropriate 
information is lacking, the perceptual 
organization tends to be determined 
directly by the dominant hypothesis. 
Prior non-veridical perception signifi-
cantly raises the threshold of stimulus-
.•, ,-... ' ' 
,--· 
. . 
' 
information nec.essary to produce a . 
veridical percept of the object. The greater the number or strength of non-
veridical hypotheses that are active, 
the greater will be the amount of con- ., tradictory information necessary to infirm themo When the number of al-ternative hypotheses is reduced by 
the setting or the instructions, ver-idical hypothesis confirmation needs less stimulus ~information11 ( ch. 15). 
6 ' 
, .. 
This does not by any means exhaust the possible statements 
but is a representative sample of the types of predictions 
suggested by the theory. 
.j 
As indicated, the quantitative index most often used to 
anchor the intervening variable, hypothesis, on the consequent 
condition side has been a threshold measurement of some 
sort. Working with auditory stimuli, Blake and Vanderplas 
(1950-1951) tested the proposition that significantly 
higher intensity thresholds would be obtained for words 
which had previously elicited confirmed _non-veridical 
hypotheses than for veridical confirmations. The strength 
of particular hypotheses was determined by pre-recognition 
responses. The results fully conformed to the Bruner-Postman 
predictions. Solomon and Postman (1952), employing the 
tachistoscopic technique, manipulated the frequency of 
nonsense syllables and found an inverse relationship be-
tween frequency and recognition threshold. Applying an 
informational analysis procedure, Krulee, Podell and Ronco, 
(1954) ·found that the threshold for the discrimination of 
numerals increased as the number of alternative possibilities 
. I . '@. , . --~j·v, W J • ' M 
) 
increased. Their results ve~ified the cohverse of the 
last proposition stated above. 
7 
The predicitive value of the concept, hypothesis, was 
limited largely to general statements. This may be attri-
buted :tQ its gross molar nature. To extend its explanatory 
t 
and predictive value it would therefore seem necessary to 
delineate the molar concept in order that the resultring 
formulations would be capable of making more precise state-
ments to include a wider range of experimental situations 
and basic psychological phenomena. To many psychologists, 
t·he complexity of the perceptual situation dictated that 
the implementing of more operationally definable statements, 
in a less parsimonious fashion than that which Bruner and 
Postman employed, would be necessary. Generally, a more 
elaborate analysis regarding the operation of the perceptual 
process and specifically, the manner by which the organism 
utilizes and organizes the stimulus cues, was needed. 
As a result of recent developments and his own work on 
concept formation at the Harvard Cognition Laboratory, Bruner 
(1956, 1957) revised and extended his previous statements. 
The major concept in this revision concerning the nature 
of perception is indicated when he states, "Perception in-
volves an act of categorization" (1957, p. 123). A category 
"may be regarded as a set of specifications regarding what 
events will be grouped as equivalent, -- rules respecting 
the nature of criteria! cues required, the manner of their 
' ' 
I 
.[ 
I 
.l 
;-
I 
' j 
i ; j 
, 
' .,, 
' ; 
; 
i 
' 
i 
.. 
8 
~ 
combining, their inferential weight, and the -acceptance 
limits of their variability" (1957, P• 133). 
The definition stated above summarizes Bruner•s con-
• 
ception of the operation of the perceptual process. Im-
' ,. 
plicit in the statement is the fact that the perceiver 
must make a decision about the nature of the object to be 
perceived based upor::i two factors: l) the stimulus cues, 
and 2) the present state of relevant categories. Therefore, 
the task becomes one of matching the stimulus array and 
placing it in the category of 11 best fit." As is pointed 
out, 11 on the basis of certain defining or criteria! at-
tribu.tes in the input, ••• there is ?, selective placing 
of the input in one category of identity rather than another" 
(Bruner, 1957, p. 123). Ostensibly, the perceptual act is 
not complete until the sensory event is categorized; which, 
in turn, conveys meaning to the percept. 
It is apparent that the general underlying process of 
perceiving does not differ from the one expressed in hypoth-
esis theory. There is, however, a greater emphasis upon 
the inferential nature of cues and their probability rela-
tionships to the category in question. These environmental 
probabilities are learned and weighed in accordance with 
Brunswik's notions and the perceiver must relate 11 cues to 
cues, and cues to behavioral consequences 11 (Bruner, 1957, 
p. 133). Numerous experiments have demonstrated ·the impor-
tance of probability learrting. Attneave (1953) investigated 
>------~,,_,. ·_. 
I 
..... , 
9 
. 
the relationship between real frequency of alphabetical 
letters and subjective frequency estimates. His results 
showed a very high correlation upon which he. based the 
statement.,, 11 environrnental probabilities (i.e., the relative 
frequencies with which various events actually. occur in 
various contexts) can influence perception only to the ex-
tent that they are appreciated and uj;ilized by the observer" 
(1953, p. 85). In a- two-choice problem solving situatio··n 
\ 
the subjects were instructed to find some lawful solution 
to a problem, where actually none existed. This resulted 
in the fact that the subjects gradually came to respond to 
the total probability pattern although there was no verbal 
indication that the problem was one of probability dis-
crimination {Goodnow and Postman, 1955). Hake and Hyman 
• (1953) investigated the statistical structure of a random 
series of binary symbols, varying the normal probabilities 
of occurrence and the degree to which one of two possible 
, 
symbols appeared on a given trial and its dependence on 
preceding trails. They concluded that 11 subjects must be 
. . 
responding to whole series of trials rather than to a single 
trial as an isolated unit" (p. 64). 
The category, like the hypothesis, may vary 'in terms 
of its strength or accessibility. This accessibility is :. 
defined in relation to "the readiness with which a stimulus 
input with given properties will be coded or identified in 
terms of a category11 (Bruner, 1957, p.· 133), and reflects 
\ 10 
the learned probabilities of occurrence in the environment. 
This establishes the functional relationship between the ~-
stimulus array and categories. Certain categories, however 
formed or learned, depend upon their accessibilities, 
which in turn affect the inferential nature of cues when 
moving from cue to categorical identity. It should be 
~realized that this relationship will determine the veridical-
., ity of perception (also see Long, Henemann, & Garvey, 1960; 
Long, Reid, & Henemann, 1960; Reid, Henemann, & Long, 1960; 
Ross, Yarczower, & William, 1956). 
, .
. ,,. 
The recognition of the tendency of the org~nism to 
. 
categorize sensory events is by no means a recent develop-
ment. The concept is evident in many areas of experimental 
psychology. Helson (1958) stated in a discussion of his 
theory of adaptation level that "The tendency to order 
stimuli by means of graded dichotomies seems to be natural 
for people of all ages ••• 11 (p. 336). Allport (1955), 
in a discussion of Helson•;s theory pointed out that the 
tendency to categorize and order is a salient feature in 
his system. The pooling of stimuli described by Helson 
(1947, 1958) is closely related to both Bruner•:s and 
Brunswik's ideas on the func~ion and operation of cues • 
. 
Working with weights, Brown (1953) investigated the effect 
of anchors on a judgment continuum. It was dramatically 
demonstrated that when a tray was employed as the anchor, 
instead of the normal stimulus weight, there was no effect 
. i: 
___ ............ 
11 
on the results. It seems then that in order to be effective, 
the anchor must be an exemplar of the given stimulus class. 
Brown noted 11 • • • o•:s range of experience is organized 
into systems throughout his life. These systems are com~ 
posed of experience with stimulus-complexes possessing 
similarity amongst other things. By similarity, we refer 
to stimuli which are seen by Oas forming a class of ob-
jects. In other words, things are seen in the class of 
objects that are equivalent in O's experience" {P•- 199). 
Allport (1955) suggested that one might be able to 
.ace.aunt for Bruner t·s predictions by invoking basic learn-
ing concepts. The rela'tionship between perception as an 
area in psychology seems to be inextricably interwoven 
with learning and its theoretical foundations. For ex-
ample, Razran (1949), reviewing the work on stimulus gen-
eralization reported in doctoral dissertations written 
under Pavlov, in his laboratory, stated the following, 
"Apparently, when hum.an beings or dogs that have been con-
ditioned to some stimulus or object are confronted with 
new non-conditioned but in some way related stimulus or 
object, they categorize or rate the new stimulus on some 
sort of crude similarity-dissimilarity scale 11 (p. 362). 
Berlyne (1951)- went so far as to suggest that perception 
should be introduced as an intervening variable in some 
more general behavior theory. It seems evident that the 
major differences are due to the types of proplems and the 
./ 
• 
'.· 
• - .,-,.~,,_ ........ ··--······ ··'• '-•1 •• 
12 
generalizability that each school directs itself towards. 
One may note the relation between the above statements and 
~-
the following discussion from Bruner' s book (1956): 11The 
implicit assumption that psychological equivalence was 
somehow determined by the "similarities" or 11 distinctive 
similarities" of environmental .events is replaced by the 
view that psychological equivalence is only limit~ed by and 
:not determined by stimulus similarity11 (p. 8). 
Although Bruner•s position is more a description of 
the nature of the operation of ·the perceptual process and 
not a theory in the strict sense of the word, numerous 
hypotheses derived from his statements may be subjected 
. 
to experimental investigation, However, it should be 
realized that the many qualitative propositions that still 
prevail in his writing does not allow the experimenter to 
extract testable prepositions describing precise quantita-
tive predictions without fear of violating the intended 
,-
general i z ab 11 it y. In spite of the s·tatement by Bruner 
(1957) p. 129, that the theory is able to account for (ex-\ 
plain) a great many classical phenomena in psychology such 
as psychophysical judgment, constancy, and perceptual 
identification, it is difficult from the experimenter•·s 
viewpoint to determine at what levels his principles may 
be applied. In other words, when transposing from a general 
(' 
statement to a specific experimental situation, care must 
be taken to retain the basic theoretical position. Yet, 
~.· 
.\\; 
~· .· 
,. 
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when making this transposition, if one remains at a level 
of specificity comparable to Bruner•·s, it should follow 
that an experimental test of his predictions is possible. 
The experiment reported here is an investigation of 
the relationship between category accessibility and its 
relationship to the perception of tones in a psychophysical 
setting. The following propositions form the basis of the 
experimental hypothesis. 
1. "Under less than optimal conditions perception will be veridical in the de-gree to which the accessibility of cate-gorizing systems reflects the likeli-hood of occurrence of the events that the organism will encounter11 (Bruner, 1957, P• 133) 
2. "The greater the accessibility of" a c~tegory the less input necessary for categorization to occur in terms of that category" (Bruner, 1957, p. 129) 
·The general design consists of having Ss learn two cate-
gories of response. Each category and its corresponding 
accessibility will be varied by manipulating the probab-
ilities of occurrence of two category tones (1000 cps. 
and 1100 cps.) in a training series. Input is opera-
tionally defined as being inversely related to the physical distance in cps., from a given category tone. Specifically 
the hypothesis tested is: the greater the accessibility 
of a category in a tone discrimination task, the less 
input will be needed for categorization to occur in terms 
of that category. 
• <,, • 
..-, ....... . 
14 
Method 
Proc~edure: In the main training series, three groups of 
six subjects each (Bl, B2, B3) were presented with two 
tones, on,e of 1000 cycl~s per second (cps) and the other 
1100 cps. These two tones constituted the two categories, 
I and II respectively. The intensity of each tone was 
approximately 30 decibels (db.) over threshold with a dur-
'· 
ation of one second. Each group was treated differently 
~-n this main training series with respect to the frequency 
of occurrence of either category tone being presented in 
the series. The proportions for the groups were as follows: 
B1, 50:50; B2, 70:30, and B3, 90:10. The series consisted 
of a total of 100 trials composed of 10 blocks of 10 trials 
each. Within each block, the tones were presented random-
ly, but corresponded to their respective probabilities of 
occurrence. Groups B2 and B3 were further divided with 
category 1 being most frequently presented to one-half of 
the group, and category II beir1g most frequently presented 
to the other half. The proper proportions corresponding 
t·o the group were, of course, maintained. 
A pre-training series was given to accustom the sub-
jects to the experimental situation and to familiarize 
them with the task. The two category tones, 1000 and 1100 
cps., were presented randomly and equally often, totalling 
six presentations each. Also included in this pre-training 
., 
1 
• 
15 
were the experimental or test tones which were to be given 
after the 100 trial training series. The test tones were1 
C 
1000, 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 1090, 
and 1100 cps. with the same intensity and duration indi-
cated above. The entire scale was· actually presented three 
times from 1000 to 1100 and three times in the opposite 
direction. The two category tones were then played three 
more times, totalling the six presentations for each. Each 
subject was tested individually and each .experimental . 
.. ..._ 
session, including pre-training, training and test, lasted 
approximately one hour. 
Each subject, after entering the experimental roo.,m, 
·was· given the following instructions: 
l 
11This experiment is designed to test how 
well~you can discriminate among a number 
of tones. The series or tones which I 
will now present will be the ones which you will hear throughout this session." [Play scale three times each way, in~ dicating the category tones (highest 
and lowest)]. · 
"Now I will again present the highest 
and lowest. 11 
(The total of six tones were played in 
a pre-determined random order). 
"Now that you are familiar with the 
series, I will present all the tones 
that you have heard, one at a time. It is your task to tell me by placing 
a mark on the scale provided, where 
you think the particular tone belongs in relation to the highest and lowest 
tones. You only have a couple of sec-
onds in which to make your decision, so please respond rapidly and immediately place the next scale in :front of you. 11 
16 
Immediately fo~lowing the instructions, the training series, 
~ consisting of the 100 tones of either 1000 cps. (category 
I) or the 1100 cps. {category II) was presented. At the 
,, 
end of the 30th and 50th tones presented, the experimenter 
again played the category tones. E stated 11 This is to 
again familiarize you with the two tones." Each was pre-
,~ sented once and the experiment continued. The test tones 
were presented immediately after the training trials with-
{/. 
out any break in continuity. These test tones consisted 
of the entire se~ies which totalled eleven tones (a nine 
r 
tone range between the category tones, plus the two cate-
gory tones). The eleven tones were presented randomly, 
constituting one trial. Fifteen such trials were given 
with a different random order per trial. Therefore, in 
the test series, a total of 165 tones were presented in 
fifteen blocks of eleven tones each. 
Apparatus: The scale Ss were provided with is reproduced 
below. 
l-----------------...._---.. ......... ......,..... ____ __..,... 
' 
"l::, 
It was 7 and 1/2 inches· from one end to the other. The Ss 
were seated on a chair 18 inches from the speaker on the 
table in front of them. The scales were placeq to the 
left of the amplifier. After each tone was played and a 
/ 
\ 
/ 
\ .. 
\ ' 
"'\: 
;, 
/ 
(j 
17 
·., 
mark was made, the subject placed the scale on a shelf 
below and to his left. S then faced forward. This pre-
" 
vented S from seeing how he had marked the previous tone. 
The tones were generated by an audio beat-frequency oscil-
lator which was directly connected to the amplifier. E 
sat behind Sand manually operated the oscillator. 
After all responses were obtaine~, the scale repro-
duced below was superimposed upon the scales for the 165 
test trials. 
'.\·" -
l 2 3 4 5 6 7 8' ' 9 l 0 
I I r t' f f f f a 'f' :.- ... • . t I 1 i 
cps • 
1 000 I02iQ: 104.0 1,06:0, 
,-· .. · .. 
l .. 080 1·1:"0:0 
.l O 1·0: l 030 1'(}50' 1.07·0 1 090 
~~~~ ' 
The sca.·1e numbe.red one through ten and was marked off 
corresponding to the physical stimuli with equal distances. 
If the S belonged to a group where category II was more 
frequently presented, then the scale numbers were reversed. 
All responses were recorded according to the superimposed 
scale. 
f. 
: ; 
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Subjects: The eighteen subjects used in this experiment 
were all experimentally naive, male, introductory psychol-
ogy students at Lehigh University. They were selected 
I', 
on the criterion of availability. The assignment of each 
to .. o:ne of .the thre·e g-roups was-randomly. determined • 
... 
r"""\' . ,. .. , 
. r 
. 
··e.: 
:.! 
. .. : 
.~-,-, 
.. ~ 
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Results 
The data used for the statistical tests was obtained 
from the first five trials in the test series. The five 
scores per tone were averaged to obtain a reliable ~easure. 
Thus, each subject within a particular condition had 
eleven averages, corresponding to each given tone. 
At-test between the means of the halves of groups 
B2 and B3 was applied. This was to test whether or not 
there were any significant differences between presenting 
the more frequent.tone (category) at the low end of the 
scale (category I) or at the high end of the scale (cate-
gory II). For the 70:30 condition, with three subjects 
i·n each group, the mean for the low end (XL) on the five 
test trials was 5.1817 and the mean for the high end 
(XH) was 5.2424. The mean difference, XL - XH •• 0607. 
The obtained t ratio was .0893. With four degrees of 
freedom {df) this was not significant. For the 90:10 
The t ratio -
-
.0320 and with four df t6is also was not significant., 
., 
No differences between the halves of the groups were 
obtained, thus all scores were pooled and placed in their 
,. 
respective groups for the major analysis. Since each sub-
ject was given all conditions of A (the eleven tones) and. 
only one condition of B (probability of occurrence or 
category accessibility), the data was analyzed in accord-
ance with Lindquist's (1953) Type I mixed design. The 
'?J.V~ •• :..:.w::~. ~" '.', ;, ·; .,,_..-, 
,Q 
·20 · 
table summarizing the results of the analysis and the main 
tests of significance appear below. ,, 
SUMMARY TABLE 
SOURCE OF VARIATION df SUMS OF SQUARES MEAN SQUARE 
Between subjects 
. B 
error (b) 
_Within subjects 
A 
AB 
error (w) 
TOTAL 
17 
2 
15 
180 
10 
2;0, 
150 
197 
64.727 
6.973 
57.754 
1486.81 
1372.092 
22.79 
91.92 
1551.535 
---------
3.4865 
3.8502 
--------
137.2092 
1.1395 
0.6128 
--------
Three test of significance were then applied to the 
data. 
Fi : MS · = 3.4865 : 0.9055· with 2 .:and 15 df 
· MSB{error b) 3.8502 
F2: M~A 
M (error w) 
F3:~ 
MS (error w) 
: 137 .2092 : 223.9053 with 10: :and 150 df* 
0.6128 
: 1.1395: 1.8594 with 20 and 150 df* 
0.6128 
* F2 and F3 were both significant at an alpha level 
of .05. 
"' 
~ 
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The following figures indicate the mean ratings of 
the three main experimental groups, Bi, B2 , and B3, for 
each of the eleven tones, and a separate figure for the 
three middle ton~s. The first two figures ·illustrate 
the interaction and the trend of the experimental (B) 
groups over tones, respectively. 
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Figure 1. Mean rating of the three experimental 
groups for each of the eleven tones. 
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Figure 2. Mean ratings of tones for 
groups B1, B2, B3• 
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Figure 3. Mean rating of the experimental groups 
for the three middle tones. 
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Discussion 
The experiment was designed to restrict the cues upon 
which S would-depend in making his judgment. All factors 
were either held constant or randomized with the exception 
of the frequency of occurrence of the two category tones 
in the training series. S.;1.nce there were approximately 
tnree JND's in the 100 cps. range., the task was extremely 
difficult and, in a real sense, ambiguous. 
According to the hypothesis stated in the introduction, 
the more highly accessible category should require less 
input ·to be placed in that category. Specifically, Bruner•s 
predictions would dictate an increasing monotonic relation-
ship, in terms of the means, among groups B3, B2, and B1 , 
respectively. However, the lack of statistical significance 
indicatea that this was not the case. In fact, a non-mono-
' tonic relationship was obtained, since group B3•s mean was 
higher thaq that of group B2, as well as a significant 
interaction. (See Figure 1.). It should be noted here 
that only the first five trials of the test series were 
used in this analysis because, on a theoretical basis, it 
was expected that the inclusion of the category tones 
(equally presented) in the test series would tend to neutral-
1 
ize any effects induced during the training period. Fur-
.. thermore, if the B effect had been significant other sta-
tistical t.ests designed to determine the precise nature of 
the changes, would have to be applied. 
~~-,.···. -, ......... '""" ... - .... '!'-- ........... ~.-...... , ...... ,-.,'""''' ._,_,.,_..,,_ ~-.. , .•. ·~·1···---· .. ,_,,, .... , ... .,.,,_ ............ ,.,,, ... ~, ... 
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It could be argued that the change from training to 
test trials placed S in .. a different 11 environment 11 or 
"context." If this occurred, one would not expect to ob-
tain any differences since all Ss were responding to the 
test trials alone and therefore not at all influenced by 
the training session. However, after testing, E explained 
the nature and the procedure of the experiment to many of 
the Ss. In this discussion, SB exhibited surprise and 
verbalized that they did not recognize any discontinuity 
between the training and the test series. Thus, they ap-
parently responded as E had expected. 
Reviewing some work on the stimulus generalization 
continuum and on psychophysi~al judgment, Guilford (1954) 
states: "There are several indications in the experimental 
results that continued practice reduces the range of equi-
valence and this should modify the distribution and the 
t direction of leptokurtosis 11 (p. 319). This is, of course, 
consonant with Bruner•s predictions and is especially ap-
plicable to this experiment. However, since the results 
I 
did not conform to expectations, a comparison of the ex-
perimental conditions outlined above and those which the 
theory''s proponent employed in support of: this theory, ap-
pears necessary. As was indicated in the introduction, 
substantial experimental support was obtained on work .. which 
manipulated set by altering the number of response alter-
natives. However, the interest here is in that aspect of 
the theory which concerns probability of occurrence. It 
may be noted that the majority of the work dealing with 
this variable has been restricted to investigations of 
binary decisions. For example, Minturn and Bruner (1951), 
in a Gestalt type experiment on closure, trained subjects 
by tachistoscopically presenting them with either numbers 
(group I) or letters (group II). The control group {III) 
was given both numbers and letters. In the test trial, 
these subjects were presented with a broken B thereby 
creating an ambiguous situation~ The results indicated 
by recognitive~threshold measurements that those Sa whose 
11 hypotheses 11 or "categories" were letters perceived it 
as B more often and more rapidly than the Ss in group I 
who perceived it more often and more rapidly as the number 
A series of experiments by Epstein and Rock (1960) is 
directly related. to this discussion. Investigating per-
ceptual set as a function of frequency and recency they 
stated: perceptual set 11may result of the immediately pre-
ceding experiences per se and not the expectation arising 
out of them11 (p. 214). In the first experiment, subjects 
were told that they would be presented with four slides 
containing either figure A or figure B. They also stated 
that three would be of one kind and the fourth or another • 
.,,, .... ---. 
The stimuli employed were of the Shaeffer-Murphy ambiguous 
figure-ground pattern. The-order actually given was the 
I, . ·•,,- , • ..._,,,: ·a • 
.~. 
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following.: A, A, A, A. This last figure was the ambiguous 
B 
one. Expectancy would predict that figure B would be per-
ceived whereas a recency position would predict A. A sig-
nificant chi square favored the recency position. Further 
experiments using similar apparatus and techniques placed 
~ recency in opposition to expectancy maintaining frequency 
constant and frequency iqopposition to expectancy main~ 
. " 
taining recency constant. The results illustrated recency 
•'" 
as being a major determining factor in the series of ex-
periments. In conclusion the authors stated in reference 
to Bruner•s position" ••• according to the theory •the 
less of' appropriate s)imulus information, the more the per-
ceptual organization is determined by the dominant hypoth-
esis.• Our findings clearly fail to support this principle" 
-. 
(p. 227). 
Considering that this experiment dealt with a total 
or eleven stimuli, the responses were apparently not only 
determined by the probability of occurrence of given stim-
ulus inputs, but may also have been affected by the indivi-
dual order of presentation of the tones to each subject. 
,, 
This confounding factor is obviously avoided in experiments 
dealing strictly with binary sets of stimuli. It is further 
suggested that recency within given contexts, which this 
experiment was not designed to investigate, may have con-
siderably influenced the results. 
,, 
..,.;-- -- . -... ~.::.."',-·4 ,'W:... ~/",···· 
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Although the frequency of the two category tones 
differed, the fact still remains that they were pre-
sented more often than any of the other nine tones. The 
above discussion suggests that those tones furthest from 
the category tones would perhaps be more influenced in 
the test series than the remaining stimuli. Though this 
~ is pure post hoc speculation an~ not statistically sup-
_-, 
,, .. ·ported, the trend indicates (see Figure 2) that rever-
sals (according to Bruner•s predictions) occurred only 
at the ends of the stimulus series. These reversals· 
were evident for tones 1000, 1010, 1020, 1060, 1070, -
1080, 1090, and 1100 cps. Tones 1030, 1040, and 1050 
cps., as indicated in Figure 3, did not :s:how any rever-
sals. 
It has been S:h.own in numerous pre:vious studies 
that probability of occurrence is a major determining 
factor in a perceptual situation. However, the results 
.of this study and related work suggest that when dealing 
with numerous stimuli in a perceptual judgment task 
such as scaling, it is nepessary to consider not only 
the effects of gross highly molar variables evaluated 
over the entire range of the inputs but also the speci~ 
fie or-cLer and context effects which may exist. 
~--
; r,, 
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Conclusion 
This experiment tested the following hypothesis pro-
posed by J. s. Bruner: the greater the accessibility of a 
category in a tone discrimination task, the less input 
will be needed for categorization to occur in terms of 
that category. Three groups of six subjects each were 
randomly placed in each of the experimental groups. The 
groups differed in terms of the accessibility of the cate-
gory tones and were designated B1, B2, and B3• The acces-
sibility of each category was defined in terms of its · 
probability of occurrence in a training series. The task 
in the test series for each subject was to estimate the 
distance on a scale of each of the test tones from the 
category tones. Since input was operationally defined 
as being inversely related to either category -tone., Bruner' s 
predictions would/dictate an increasing monotonic relation-
' ) 
ship, in terms of the means, among groups B3, B2, and B1, 
' 
respectively. The results failed to support the hypothesis. 
A discussion of recency and context effects which may have 
influenced the results was presented. 
.. 
. ·~ 
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Appendix 
--
Data for all main experimental conditions, Bl., B2, 
B3. Ss mean score obtained by averaging the first 5 
test trials for each of the 11 tones. 
-~ 
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Coridition Bi (50:50) 
Subjects j 
Tones S13 S14 s·:1·5 S16 S17 S18 X tones 
1 1.00 1.80 1.00 1.00 2.00 1.60 1.400 
,2 1.20 3.00 1.80 2.20 1.6er 1.60 1.900 
.3: v 1.80 3.00 3.20 1.40 2.60 2.60 2.433 
:4 3.40 4.40 5.00 3.00 4.60 2.80 3.866 
'~-., 
:5. 3.00 5.60 5.00 5.20 5.60 5.80 4.900 
6. 5.20 6.oo 5.80 5.60 5.40 4.40 5.900 
... ~' 
7 7.20 6.oo 7.00 7.00 5.80 7.00 6.766 
:8 7.00 7.60 7.20 8.20 6.80 7.00· 7.300 
·9 8.60 8.40 9.00 7.80 8.oo 7.40 8.200 
:1:0 9.60 9.40 9.80 9.~40 8.40 8.20 9.113 
·1:1 10.00 10.00 9.60 10.00 9.00 9.80 9.733 . ··- . 
<;ff 
~-
,•.· 
·'\lie. 
•, - ··- , .. ., -·•·---- -- •. ~-.--...- ,, • - _,-,, ' 'rC' ·• -. ,,,·,,·.,·,£~,:, •' ,, . ·.- ,,... ,,,., ,~,.:...:.:>,'-,:,.,,,,J,<.•,',•;',os,,.C..'•t_, ... _ • .,...,_.,_,,_,_.,..,.,,~,··-
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Condition B2 {70:30) 
Subjects 
-Tones Sl S2 S3 S4 S5 · s6 X tones 
1 I> 3.00 1.40 1.20 2.80 1.00 1.40 1.800 i 
2. 2.60 1.80 1.20 3.60 1.00 1.80 2.000 
3: 3.40 4.20 2.20 4.40 2.00 3.00 3.600 
·4. 3.80 4.60 3.00 3.60 2.20 4.40 3.366 
5 4.20 5.00 4.40 4.60 3.20 4.80 4.366 I I 
1" 
,[[ Q 5.20 6.20 5.00 6.80 ~ 4.60 5.-~o 5.500 
) ,, 
7· 5.20 7.20 5.00 6.oo ·5.80 6.oo 5.800 ill . 
:9 .. 6.oo 7.60 7.40 7.20 ·5.60 7.60 6.900 
:9· 6.40 9.60 7.40 7.40 6.40 7.60 7.466 
.10: 6.60 9.80 s.oo 9.80 7.60 9.00 8.466 
1·1 5.60 9.40 7.40 9.80 8.20 8.60 8.116 
···.o. 
,- _,;_ :; 
. .. . ....... ··------.-... ·--1'~-"'""'"' ..... ~'J-"'.i.1,1" 
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Condition B3 (90:10) 
Subjects 
Tones S7 S8 S9 S10 Sll S12 X tones 
1 1.00 1.00 . 1.00 1.00 1.00 1.20 1.033 ' if 
' 
·2· 2.60 1.40 1.40 1.60 1.60 2.00 1_.766 
.. 
,, 
.3, 3.80 2.00 1.00 3.20 2.40 2.40 2.466 
)<;. 
,4 4.60 4.20 2.60 3.40 3.00 2.00 3.300 
"' < 5· 6.60 4.oo 1.80 5.20 3.20 4.60 4.233 
:6: 6.60 5.40 3.00 5.20 2.40 4.60 4.533 
........ 
·7 8.60 6.oo 4.20 4.80 8.20 5.80 6.266 
8 8.oo 6.80 5o60 7o80 8.20 7.20 7.266 
9 9.40 8.60 8.80 8.80 7.40 7.00 8.333 
10 9.40 8.20 9.60 8.40 9.20 8.60 8.900 
11 
~- 9.60 9.20 9.40 10.00 10.00 9.40 9.600 
.  
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